
FINAL REPORT ON  ELECTRONICS RESEARCH 

AT THE UNIVERSITY OF TEXAS AT AUSTIN 

NO. 58 

For the period August 1, 1995 through August 31, 1998 

JOINT SERVICES ELECTRONICS PROGRAM 

Research Contract AFOSR F49620-95-C-0045 

November  30,   1998 

ELECTRONICS RESEARCH CENTER 

Bureau of Engineering Research 
The University of Texas at Austin 

Austin, Texas 78712-1084 

19990412 027 
0OQ QUALITY INSPECTED ä 



REPORT DOCUMENTATION PAGE AFRL-SR-BL-TR-99- 
•\*«B< f»»orDf«^ Dur*»* 'or viq wt«Won 0* .««ormjtion ■« ntimiit« IB t*r*q* ' "0*" ••' 'two«««. •i>ou* 
peVmAf *K4 «»m*n>^ n* **U iiml, f<4 «see««"»! ««» rr><r»inq ft <e»*O>0n gf •«<o"n«t>on l« 
toil»ct»o« 0* mfomwMn. inav*n% minium tor •tovox^ ih.t ovravi. 19 «»m.nqio* •««•oavanvn ferv* 
Ot,n »•<*»»•». twi* 1»«. *rhfif«an. v* J]J01-<10>.«"« 10 l»t 0«'«t 0' ««"«tr«««) »«• IwOvi »»o»^ 

1. AGINCY USI ONIT (UtM Unk) 2. MFOAT OATI 

November  30.   1998 

0/^ 
i. lira 

4. TITU ANO SUITTTU 

Final Report on Electronics Research at 
The University of Texas at Austin 

Final Report 1 Aug. 1995 - 31 Aug. 199E 

«. AUTHORS) 

Edward J. Powers and seven faculty associated with the 
Joint Services Electronics Program at The University of 
Tf.yaa.a.t AuaUn. 

7. FtRFORMMG ORGANIZATION NAMt(S) AND AOORISSMS) 

The University of Texas at Austin 
Electronics Research Center 
Austin,   Texas     78712-1084 

S. FUNDING NUMHRS 

Research Contract 
AFOSR 
F49620-95-C-0045 
Project/Task    2305/A9 
Prog.   Elem.   61102F 

I. FtRFORMING ORGANIZATION 
REPORT NUMIIR 

No.    58 

I. SPONSORING/MONITORING AGINCY NAMt(S) ANO ADORISS<ES) 

Air Force Office of Scientific Research 
Building No.   410 
Boiling AFB,   DC  20332 
Program Manager:     Major Michael W.   Prairie 

AFOSR/NE 

10. SFONJOWNG/MONITORING 
AGINCY RIKWT NUMIIR 

lt. SUFPUMINTAAY N0TIS 

12«. WSTRIiUTlON/AVAAAtRjrr STATIMINT 
Approved for Public Release 
Distribution Unlimited 

12k DISTRIBUTION COOt 

I J. ABSTRACT (Majomum iOO worm 
This report summarizes scientific progress on "Basic Research in Electronics" 

which has been conducted under the auspices of the DoD Joint Services Electronics 
Program during the period 1 August 1995 - 31 August 1998.  Progress on five 
solid-state, two information electronics, and one electromagnetic project is 
described. 

1* SURJtCT TIRMJ 

Information electronics, electromagnetics, and solid-state 
electronics 

17.  SIOURITT CLASSIFICATION 
OMIKHtT 

Unclassified 

II.   StCURirr CLASSIFICATION 
OF THIS FAGI 

Unclassified 
NSN 7S4O41-2BO-SSO0 

II.  SICURtTT CUSSIFKATIOII 
Of AISTRAa 

Unclassified 

IS. NUMIIR OF FAGIS 
23 

1*. F1UCI COD« 

20. UMITATI0N OF AISTRAa 

Standard Form 291 («t» 2I9| 



FINAL REPORT ON  ELECTRONICS RESEARCH 

AT THE UNIVERSITY OF TEXAS AT AUSTIN 

NO. 58 

For the period August 1, 1995 through August 31, 1998 

JOINT SERVICES ELECTRONICS PROGRAM 

Research Contract AFOSR F49620-95-C-0045 

Submitted by Edward J. Powers 

on behalf of the Faculty and Staff 

of the Electronics Research Center 

November  30,   1998 

ELECTRONICS   RESEARCH   CENTER 

Bureau of Engineering Research 
The University of Texas at Austin 

Austin, Texas 78712-1084 



FINAL REPORT: JOINT SERVICES ELECTRONICS PROGRAM 
CONTRACT AFOSR F49620-95-0045 
The University of Texas at Austin 

Research carried out under the auspices of this contract consisted of five research units 
in Solid State Electronics, one in Electromagnetics, and two in Information Electronics. 

The objective of the Solid State Electronics program is to develop new materials and 
devices for electronic and photonic applications, based on an enhanced underlying 
knowledge of those materials and devices. To accomplish this task, a group of five faculty was 
assembled representing basic materials studies, transport and device theory and simulation, 
multilayer heterostructure growth, and device fabrication. The research is a coherent, 
cooperative program, with considerable synergy among the investigators. The MBE growth 
of multilayer heterostructures is used in the development of vertical cavity surface-emitting 
lasers (VCSEL), and in building novel microcavity photodetectors. Underlying all of these 
materials and device studies are theory and simulation contributions and femtosecond optical 
probes. Because of the progression from materials to devices provided by this research 
team, the research benefits from immediate feedback from measurements and device studies 
of the heterostructures under development. 

A new understanding of MBE growth was achieved, and this understanding was 
applied to growth of high-quality multilayer heterostructures. Recent progress relating to 
VCSEL's involved three areas related to optical emitters and devices based on Fabry-Perot 
microcavities. These are further development of the theoretical modeling, development of a 
new form of dielectrically appertured VCSEL, and finally an initial investigation of the cavity 
effect on controlled spontaneous lifetime. New photodetectors have been designed, 
fabricated, and characterized to achieve enhanced performance relative to conventional 
photodetectors. Development and characterization of models and tools for the study of 
charge transport in semiconductors on ultra-short spatial and temporal scales were carried out. 
Advances in femtosecond laser technology were used to achieve the dual aim of advancing 
basic scientific understanding of Column IV semiconductor interfaces, on the one hand, and 
of addressing urgent technological needs for improved interface diagnostics in the silicon 
microelectronics industry, on the other. 

In formulating the electromagnetics and information electronics components of this 
program, special emphasis was placed on developing a synergistic set of units. The common 
theme these units involve the development and application of advanced signal processing 
techniques to problems involving electromagnetic scattering, radar signal processing 
(superresolution direction finding, signal detection, and classification), increasing existing 
communication channel capacity, and modeling and mitigation of undesirable nonlinear 
effects in communication and other systems. The advanced signal processing techniques 
include, but are not limited to, wavelet transforms, superresolution techniques, higher-order 
statistics, adaptive frequency-domain Volterra filters, neural networks, and fast algorithm 
development. 

Specifically, joint time-frequency signal processing has been exploited as a means of 
analyzing electromagnetic backscattered data from complex targets. Such techniques 
provide additional insight into the scattering phenomenology associated with such targets. 
High performance signal processing technqiues have been developed to significantly 
increase the capabilities of wireless communication systems. A new parallel-adaptive 
predistorter to compensate nonlinearities introduced by high-power amplifiers in 
communication systems has been developed. The use of such predistorter-type linearizers 
allows the high-power amplifier to be operated a smaller back-off, and thus higher output 
power. 
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